Role of three FKHR phosphorylation sites in insulin inhibition of FKHR action in hepatocytes.
Insulin inhibits insulin-like growth factor binding protein-1 (IGFBP-1) transcription by preventing FKHR protein family members from binding a specific insulin response element in the IGFBP-1 promoter. In most cells, three serine/threonine moieties in FKHR family members are phosphorylated after insulin treatment or protein kinase B/Akt (PKB) transfection, and each of the three phosphorylated PKB sites contributes to insulin- or PKB-mediated inhibition of both the action and the nuclear localization of FKHR family members. In hepatocytes, however, the middle PKB site (PKB2) of FKHR was required for insulin to phosphorylate FKHR and was the only PKB site that participated in insulin inhibition of FKHR action, indicating that insulin utilizes a unique pathway to regulate FKHR action in hepatocytes. In studies presented here, plasmids expressing native or mutant FKHR forms, either with or without N-terminal fusion to green fluorescent protein (GFP), were transiently transfected into HEP G2 cells. All FKHR forms stimulated IGFBP-1 promoter activity, and mutating any of the three FKHR PKB sites impaired the ability of insulin both to inhibit FKHR-stimulated IGFBP-1 promoter activity and to induce FKHR accumulation in cytoplasm. Thus, in hepatocytes as in other cell lines, all three FKHR PKB sites participate in insulin-mediated inhibition of FKHR action and in insulin-mediated accumulation of FKHR in cytoplasm.